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BIB 

blocked-impurity-band 

IRT 

infrared telescope facility 

IR 

infrared 

VME 

Versa Module Europe 

OSCIR 

observatory spectrometer camera for the infrared 
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TECHNICAL MEMORANDUM 


ENHANCEMENT OF HIGH-SPEED INFRARED ARRAY ELECTRONICS 
Center Director’s Discretionary Fund Final Report, Project 93-03 


INTRODUCTION 


The Space Sciences Laboratory and the Astrionics Laboratory developed an advanced mfr^ed (01) 
spectroscopiccamera for observations of astrophysical sources, atmospheric phenomena, and the shuttle 
and other satellites The camera utilized an Aerojet (BIB) 20- by 64-pixel array. Because of the high 
thermal background at these IR wavelengths, the state-of-the-art detector must be read out very rapidly to 

prevent detector saturation. The signal-to-noise level is very critical £ ^ 

amplify small signal sources without introducing noise. The objective of the Center Director s Uiscr 
arvFund (CDDF) task was to specify, design, and integrate a low-noise, high-frequency preamplifier 
the detector system. The entire system was tested at the IRT facility on Monte Kea in Hawaii. 


DESCRIPTION 


A general description of the system, from an engineering standpoint, is warranted before a discus- 
sion of the § preamplifier design (fig. 1). The MSFC/UCSD spectrometer-carnera (OSCIR) was developed 
for use at the focal plane of ground-based telescopes. The system consists of a detector dewar, preamp, 
digital signal processor box, and display and control computer. 

The detector dewar contains the infrared detector, IR optics, and ciyogen tanks for hehum and 
nitrogen The detector is an array of 20 by 64 pixels. It is cooled to liquid helium temperature (4 K) with a 
cold finger from a helium dewar. The optics can be adjusted to select either imaging or spectrometer 
measurements The outputs from the detector exit the dewar via a connector next to the optic^ window 
The^reamplifier is directly mounted to the dewar. Twenty output coaxes feed the preamp, which drives 
cables connected to the DSP/analog electronic box. 



Figure 1. Preamplifier design. 
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CONCLUSION 


The design of the entire IR spectrometer-camera system was a learning experience. Everything, 
from the mounting of the detector chip to the layout of the controllers system console, was new. The state- 
of-the-art IR detector promises to increase understanding of IR sources, whether it be astronomical or 
manmaHe The entire system worked as it was designed with the exception of the noise problems. In every 
new technology there are periods of refinement where adjustments are made after the first tests are per- 
formed. This system is no exception. The preamplifier problems, once tested and understood, could be 
modified to yield the desired results. 
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